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B}~extrapolation of the data for silver formed on longer exposures, it has been estimated that photo-silver corresponding to normal image densities is of the order of 10~8 part of the total silver (3) . Theassumption that the sensitivity nuclei represent a fraction smaller, if anything, and quite beyond the reach of analysis, has been commonly made. The data of Sheppard (4) on sensitization by allyl thiocarbamide demonstrated that much higher proportions could be converted to silver sulphide at optimum conditions for sensitization, but there was no proof that all of this was necessarily effective. The analytical determination of nonhalide silver in unexposed developing-out emulsions was first announced by Weigert and Liihr (5) . Their results showed a steady increase in the "Ursilber " of silver chloride and bromide emulsions during ripening, as is to be predicted if it is the product of this process. The amount of nonhalide silver was greatest in silver chloride emulsions, and least in those made with silver iodide ; in the iodide emulsions it remained practically constant during ripening, in contrast to those made with the other halides. The absolute amounts of nonhalide silver were in all cases far above those for photosilver corresponding to normal exposures. In subsequent contributions (6) , (7), (8) Eder's (9) average value of 9 X 10~4 for German plates. The Ag/AgBr ratio for commercial plates was approximately 2X10~4 ; in experimental pure bromide emulsions it was 1.5 to 4X 10~4 depending on the time of ripening.
Weigert and Luhr's procedure is based on the elimination of silver halide by fixing with sodium thiosulphate and washing, and analysis of the silver remaining in the emulsion film. The great increase in sensitivity over previous methods based on the same principle was obtained by differential electrometric titration of the silver with very dilute iodide solution.
After fixing and washing, the emulsion film was scraped off the plate (9 by 12 cm) and boiled, for five minutes with 0.8 ml of nitric acid, specific gravity 1.2, to break down the gelatin.
The solution was then made up to 25 ml with the addition first of 1 Weigert and Luhr's results have been attacked (11) , (12) , (13) but attempted independent verification by other processes which will be very briefly reported.
EXPERIMENTS WITH THE WEIGERT AND LUHR METHOD
For the necessary electrometric titrations we used the apparatus which has already been described in another connection (22) (24) and Luhr (7) In these experiments we used a modification of the procedure recommended by Weigert and Luhr. The plates were first fixed for 10 minutes in a solution containing, per liter, 300 g Na 2 S 2 3 -5H 2 0, 5 g Na 2 S0 3 and 1 g Na 2 C0 3 ; this was followed by two changes of a solution containing, per liter, 50 g Na 2 S 2 3 -5H 2 0, 5 g Na 2 S0 3 , and 1 g Na 2 C0 3 , for five minutes each; the trays were rocked continuously during fixing, and all solutions were kept at less than 20°C . After fixing, the plates were washed for four hours in running tap water at 10°C ., stripped, and titrated as already described.
This procedure was adopted in order to maintain at all times a high ratio of soluble thiosulphate to silver. Silver thiosulphate is very unstable unless this condition is fulfilled, and in our opinion the considerable positive errors found by Schmidt (26) and others in the analysis for nonhalide silver by a single fixation are caused more by precipitation of silver sulphide than by adsorption of silver compounds by gelatin. Kieser (27) has demonstrated that, on dissolving silver bromide in thiosulphate solutions after exposure to light, silver sulphide may be found in the residue. In some cases the results for silver may be high, indicating that in addition to conversion of the photolytic silver to sulphide, there may be a precipitation of silver sulphide on the former. Furthermore, our data (22) (27) that colloidal silver in the emulsion would be converted during fixing to silver sulphide. The changes in nonhalide silver produced by after-ripening could be detected, but were little larger than the uncertainty of the titration.
Nitric acid extraction was used in the determination of silver-gelatin compounds in emulsions; these results will be given in the second part of this paper. However, it is obviously dependent on removal of soluble bromide, and any silver-gelatin compounds formed in this process appear in solution and can not be distinguished from metallic silver. Attempts to apply the process to the determination of soluble bromide will be reported in the second part of this paper.
Other solvents were also considered. Sulphite unfortunately can be used only for chloride emulsions. Ammonia was reported by Schmidt (17) to give "very disturbing side reactions "; the nature of these will be discussed in a separate communication on hypersensitization by ammonia solutions. (22) . Its existence was independently inferred by Mitchel and Rawling (30 As the combination of silver ion with gelatin (22) failed to disappear completely at any hydrogen ion concentration which was tested, the conditions under which it became negligible during extraction of bromide from plates were tested directly. analyzed by the method of Clark (24 7!92*7."99lI"""""-"""--""I.-^- 
